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la this paper the author reviews and sjrnthesizes the 
research literatare concerning the developaental relationships 
between conservation of nnaber and lingaistic capabilitf in handling 
ct gaantitative and relati(»al teras. Several aodels f or the 
developaent of these coapetencies are discussed. On the basis of this 
review the aathor condades that lingaistic aastery of relational 
concepts and coaparison generally coincides with the appearance of 
conservation f and theref ore, that **the develbppent of coaparative . . 
language is an essential coaponent of .the developaent of naaber ~ 
concepts. « (SD) 
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The deveiopmenf of relotionol conceph or the use of comporotive longuog* !s in- 
^ exirtcobly bound up with the development of number concepts . Generally, the ability 

to conserve is considered o manifestotion of a reasonably well-developed concept of 
number. Several studies have shown that children who conserve demonstrate o greoter 
degree of competence in the use of relational concepts (Fblenno, 1973; Sineloir-de- 
Zwort, 1969; Horosym, Boenmo, and Moguire, 1971). 

Sinclair-de-Zwort (1969) examined the rebtiomhip between linguistic develop-* 
men! and cowervotion. She found that children with conservation used comparatives 
90 to 100 percent of the time in describii« materials while children without conser- 
vation used absolute tenns most of the time. Sinclair-de-2wart then attempted to 
teach the non-conscrvers comparative; language . She found that it was difficult to 
teoch children "Vnore" and less" and even more difficult to get them to utilize co- 
oidinated comparatives. Sincloire-de-Zwort, as well as inhelder et.al. (1966). 
concluded that ocquisition of relational concepts parallels the development of op- 
erationol structuring and is important in the development of cognitive structures such 
OS number concepts. Others, such as Peisoch (1973) and Walker (1974), hove also 
shown that use of relational concepts is o necessaiy prerequisite of conservation . 
Binghom-Newman and Hooper (1974) recently conducted a study looking at the 
' eff^h of trainii^ on classification and seriotion tosb on the overall cognitive de- 
velopment of the child and, in particular on transfer to conservation tasks. Bingham- 
Newman and Hooper found that the most effective training condition wos the serla- 
O tion tasks which began with teaching the child comparison between two sizes and 
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then went on to more odwonced uses of relational concepts, ultimotely leoding to 
training oti one-to-one correspondence and multiple serfotion. Bingham-Newnnan 
and Hooper concluded thot the mastery of relational concepts precedes that of ctois 
concepts in a manner analogous to seriotion preceding coordinotion. 

The most elementary quantitative concept would seem to be that of a simple 
megnitude discrimination, thot is, recognition that theie is "^ote" in one collection 
or group than another or that one object is *^igger" than another. Such a task 
would seem to involve mere recognition of a quantitative difference, with the size 
of the difference being irrelevant. 

However, for a young child such a task is not as simple as it sounds . Such 
tosks require the understanding and use of relationol concepts and comparalive 
longuoge. Moreover, a child must have a fairly well-developed understanding of 
comparative kinguoge concepts in order to deal effectively with tasks in which 
comparative relationships pby on integral part, such as the Piogetton conseniation 
tasks. 

While 0 child may be using terms such as •Viore" and bigger" at two and three 
years of age, it is generally much later before the child demonstrates that he hos o 
well-defined quantitative concept for 'Vnore" that con be used in a variety of situations* 

Among the first to look carefully at the development of comparison in children 
were Wbles and Campbell (1970). They looked at the development of ontonymic 
pain of comparative adjectives such as •^short-long" and "fat-thin" in three and 
fbur-yeor-old children. In all such pairs, one of the members if less restricted in 
distribution than the other, that is, it has a positive value . The less restricted, or 
unmarked, member of such pairs was found to be used correctly by children earlier 
than its antonym. Wales and Campbell, on the basis of their results as well as those 



obtained bf Donaldson ond Wales (1970), proposed the following model for the develop* 
ment of relational concepts. First the unmorked member is learned, for example, 'Vnore. 
The marked member, in this cose, "less, " is initially treated os synonymous with its 
ontonym. Only later does the chiM come to differentiate the pair conrectly. Wales 
ond Compbell also found this to be the cose in differentiating superlatives and compar- 
otives • First, the superlative is leomed as a simple two-place comparison • When the 
comporotive is leomed, it is used for the some type and range of comparisons as the 
super lotives • Finally, a third stage is reached where the usage of comparatives and 
superbtives is correctly differentiated • 

This progression from synonymity to differentiation was clearly demonstrated by 
Donaldson and Balfour (1968) for the pair 'Vnore-less . " They placed before their sub- 
jects, who raided in age from 3 1/2 to 4 years old, two cardboard apple trees with 
hoolcs on v/hich apples could be hung • The subjects were asked questions about eight 
different stimulus situations. For example, the subject was shown two blank trees 
and asked to put more apples on one tree than the other • In another situation, the 
subject wos shown the trees with on equal number of apples on each and the experi- 
menter would say, "If I put this apple on this tree, will one of the trees have more 
apples than the other?" A similar set of tasks was presented using "less" insteod of 
'Viiore»" The most consistent finding Donaldson and Balfour obtained was that in the 
majority of coses the responses did not indicate that chii.^ren were differentiating 
Inore" from "less" but were, instead, treating them synonymously. 

Several other investigators hove subsequently looked at the development of 
%ore" and "less" and obtained essentially the some results. Harosym, Boersma^ 
and Moguire (1971) used the semantic differential to evaluate children's meonings 
for ^nore " ond "less • " They grouped children on the hosts of conservation ability 



on the ossumption thot conservers would be capable of finer quantitative descrimina* 
tions* The results did indeed support their hypothesis that comervers hod a greater 
understanding of relational ternis with much better differentiation of the poles of the 
antGn/mic relationships • ^ 

Polemio (1973) replicated the Donaldson and Balfour task with the apple trees 
and odded a second similar task using water » His findings supported Donaldson ond 
Balfour os he, too, found that children in the oge range of three ta four years old 
who did not know "less** consistently responded os if ''less" meant 'Vnore. " Moreover, 
he did o second study with older children and found that even among seven«yearH>ids 
there were some who still hod not differentiated 'Vnore " and**less • " Palermo olso used 
the semantic differential with the older children and the data from this task proi^ided 
further corroboration that children who didn't know "less" treated it as synonymous 
with 'Vnore." 

Wales and Campbdi (1970) also showed that pairs, such os 'Vnore-less, " don't 
develop in isolation but rother that there is a concomitant development across many 
such pairs. Consequently, a child is developing not only an understanding of 'Wiore^ 
and "less, " but also of "fdt-thin, " "long-short, " and other such pairs at the same time, 
all of which contribute to an understanding of quantitative differences. These poirs 
of adjectives also showed differential leorning on the port of children with the un«* 
marked member being leomed first. Townsend (?974) also obtained similar results for 
relationa I adjectives • 

Herbert Clark (1970) in reviewing the work of Donaldson, Wales, CompbeM, end 
Balfour, as well as some of his own work with adults, has arrived at the following ex« 
plonotion for the development of comparatives in young children . in pairs of rela-* 
tionol odjectives, the unmarked member usually indicates the presence of an attribute • 
For example, in the pair 'ihort-long, " "long" indicates the presence of an attribute. 
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length, and ^^kort" indicates its absence • However, "long can be used in two woys~ 
what Clark calls a nomtnol use and a contrasttve use. An exomple of a nominal use 
would be to describe a board as ten feet "long . " Here "long " is used merely to in- 
dicate the presence of length . "Long, " of course, can also be used in a comparative 
sense, os "one board is longer than another," However, we never use 'Hhort" in a 
nominal sense . We never speak of a boord or pole as being "two feet short" or of an 
individual os being '^ix feet short." In ail such cases, the unmarked member indicates 
extension, as in the dimensions for length, depth, and width. 

Clark posits the following developmental sequence for the development of "more* 
less" ond other such poirs . Initially, the child uses 'Vnore " and "less" in the nominal, 
noncomporative sense. Since the nominol term refers to extension or the presence of 
an attribute, the child uses these tenns fo indicate extension . In this first stage, 
'hiore" is used as if it means '!some " or a "quantity of" and when a child soys, "1 want 
more cookies. " He is using 'Wiore" to mean '^ome cookies" or an 'bdditionol amount 
of cookies" rother than as a comparative. The child at this stage also interprets "less: 
OS meaning 'Vome . " Consequently, when a child at this stage is asked to choose among . 
two sizes of object, he chooses the one having the most extent because it best* exemplifies 
the situation of "having some . " 

If is not until the final stage that the child learns to use the terms in a true com* 
parative sense . The child learns to attend to two objects ot the some time, and to compare 
them to decide which has the lower or higher meosure of extent. It is only then that the 
child demanstrotes a true understanding and use of relational }erms, a use which requires 
the child to hove rather complex linguistic or semantic structures. 

There has been some conjecture in the literature that the differences in the oc- 
^ quisition of polor •dfectives may be due to differences in the frequency oft/sage of 
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the positive terms, particularly among adult models, rather .han due to the linguistic 

characteristics oF relational terms that were pointed out by Clark « Klatzky, Clark, 

and Macken (1973) attempted to sort out these effects in a study in which nonsense 

syllables were used as substitutes for relational terms 4 If Herbert Clark's thesis is 

correct, then children should learn the nonsense syllables representing the. positive 

pole faster than its opposite. They presented to children, who ranged in oge from 3 

yeors, 7 months to 4 years, 11 months, sets of stimuli representing the dimensions of 

size, height, length and thickness. These dimensions could be described by the pairs: 

big-small, high--low, long«5hort, and thick-thin* Nonsense syllables were substituted 

for these pairs and the children were given a series of teaming trials to see if they ac- 

« 

quired the nonsense syllables representing these relationships asymmetrically « The re« 
suits did corroborate the hypothesis that children leorn the positive, or unmarked 
member, more easily, and that it is not an artifact of oduit usqge • 

In the development of relational concepts, then, a child passes through several 
stages. First, he uses relational terms in a nominal sense, that is, as acknowledging the 
existence or presence of an attribute — in quantitative situations this would be the recog- 
nition that an object has extension • Having recognized the existence of extension, the 
child then uses the polar adjectives interchangeably as indicators of extension • It is 
only in the last stage that the child uses the adjectives in o true comporative or con- 
trastive sense • 

The mastery of relational concepts and comparison usually seems to correspond with 
the appearance of conservation, thus underscoring the parallel development of linguistic 
structures and general cognitive-mathematical growth* It would seem worranted, there- 
fore^ to conclude that the development of comparotive ianguoge 's an essential component 
in the development of number concepts . 
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